AD-A136 .269

UNCLASSIFIED

SYNTHESIS AND CHEMISTRY OF ENERGETIC
METALLOTETRAAZADIENES{U) NORTHWESTERN UNIV EVANSTON IL
DEPT OF CHEMISTRY W C TROGLER 02 SEP 83
AFOSR-TR-83-1224 AFOSR-83-0021 F/G 7/3

END
e
lwin
2=04
e

1/

NL




AN

L s

| IV

o

.25

2 23
[ 3.2 22
| =) —
e iR =
Tl =
bl —_—

18

22 e

MICROCOPY RESOLUTION TEST CHART
NATIONAL HUREAU OF STANDARDS 1903 A

T . s repits o e«

i e N S AR R

T




T I TRy

A136269

* SECURITY CLASSIFICATION OF THIS PAGE (When Nate E: ' “red)

UNCLASSIFIED / RPN o

7

READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE REFORE COMPLETING FORM
. REmVOSRE:TR. 8 3 2. GOVY ACCESSION NOJ 3. RECIVICNT'S CATALOG NUMBER
1224 AL -7 2 26T
& TITLE (end Subtitle) $. TYPE OF REPORYT & PERIOD COVERED
SYNTHESIS AND CHEMISTEY OF Final Report 12/1/82-9/30/83
E NERGETIC ME TALLOTETRANZADIENES o ! 201
. ¢ PERFONMING ORG. NEPORY NUMRER
. Autno;i(o) 8. CONTRACT OR GRANT NUMBER(e)
William C. Trogler AFOSR-83-0021
9. PCRFORMING ORGANIZATION NAME AND ADDRESS 10. PROCRAM ELEMENT. PROJﬁCT, TASK
AREA & WORK UNIT NUMBERS

PEPT oF CHE MisTeY

. CONTROULLING OFFJCE NAME AND ADDRESS

Northwestern University, Evanston, I11, 60201
; Gligar  23¢3/82
12. REPORT DATE v
Air Force Office of Scientific Research//\/(/ 9/2/83
Bolling Air Force Base 13. NUMBER OF PAGES
Washington, DC 20332

T4 HORITORING AGERCY NAME & ADORESS(I{ diflerent from Controlling Olfice) | 15. SECURITY CL ASS. (of thie report)
Unclassified
15a. DECLAESSIFICATION/DOWNGRADING
SCHEDULE
16. DISTRIBUTION STATEMENT (of this Report)
Approved for public release; distribution unlimited. .
R LM AT S
A | '{
-t
b S e

. DISTRIBUYION STATEMENT (of the sbatrast entered in Dlock 20, I different fromn Roporl%. et

4 JEC 2319683

A
E"*)\:7” b
: A

»
:
%

SUPPLEMENTARY NOTES X

The view, opinions, and/or findings contained in this report are those of the
autﬁor(s) and should not be construed as an official :
position, policy, or decision, unless so designated by other documentation.

KEY WORDS (Continue on reverae aide il necessary and tdenitly Oy viock nuno:i)

Synthesis, Reactivity, Metallotetraazadienes, Hydrazines, Tetrazenes.

ABRSTRACT (Centioue an reverse sldv |f necossary and Idendily by block number)

New approaches to the synthesis of metallotetraazadienes are described,
These include reactions between organic azides and transition metal
carbonyl complexes, as well as reactions between metal halide complexes
and dilithiated tetrazenes, Attempts to prepare disubstituted tetra-
zenes by the oxidation of unsymmetrical blocked hydrazines is described.
The preparation of super reduced metallotetraazadienes has also been
achieved,

FORM ‘
0D e M3 \ COITION OF ! NOV 63 15 OBSOLETE UNCLASSIFIED

! SECURTY CLASSIFICATION OF TRIS PAGE (When Dara Enfersd)




o plles

o g, e

.
MRS

AFOSR-TR- ©3-1224

Final Scientific Report (12/1/82~9/31/83)
anLhesis and Chemistrx of Energetic

Metallotelraazadienes

Grant AFQSR-83-0021

Principal Investigator - William C. Trogler




Several new tetraazadienc complexes have been prepared and new avenues for
their preparation are under investigation,

1) Products\ﬁorived from organic azide reacLioQE: The sterically hindered
azide 2,6-dimethylazide, is readily synthesized from 2,6-dimcthyl aniline. It
has the advantage of being relatively nonexplosive (28% N) compared Lo simple
alkyl and aryl azides. Furthermore, in reaclions with (nS-CSH5)Co(CO)2 ite
yield of metallotetiaazadiene complex is very high (85-90%). This has : od
the preparation of large (5g) guantities of metallotetraazadicnes, whic! cits
a more complete study of their chemistry and physical properties. We h:..
discovered that complexes of Lhe type (n5—C5H5)Co(RN4R), where R =
2,6-(CHg3) CgHy, CHy, CgHg, 2,4-F5C¢H3, and CqFg can be reduced by both chemical

(Na/Hg in THF) and electrochemical methods; the spectroscopic properties (UV-VIS

and epr) of the radical aunions correlate well with those expccted if the accep-
tor orbital is a n* level delocalized over the unsaturated MN, ring. Super-
reduced complexes can be isolated in pure form by carrying out the chemical
reductions in the presence of dibenzo-18-crown-6 to stabilize the sodiun cation.
The above'fescarch is in the process of Being prepared for publication. We are
also exploring the rcactions of organic azaides with V(CO)q and V(nS—CSHS)Zo

11) Organic tetrazene chemistry. 1n order Lo preform Lhe tetraazadiene

ligand, we are attempting the synithesis of LIN(R)NNN(R)LI reagents., The precur- {

sor to the latter reagent would be HN(R)NNN(R)H. Although the synthesis of

"tetraalkyltetrazenes is well known, the preparation of the disubstituted deriva-

tives presents an an interesling challenge. We repeated a recent Wiberg pre-
paration of Li(SiMeg)N-N=N-N(SiMej)Li; however, the actual yields are con-

siderably less than reporled. The disubstituted tetrazene (easily obLained‘from
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phthalimide) has been prepared, and we have been able to deprotonate Lhis com-
pound with two equivalents of BuLi. Above -78°C nucleophilic attack occurs at
the carbonyis. To avoid Lhis complication we are engaged in the synthesis of

the phenyl analogue by Lhe route

Ph H H Ph H
AN / / /
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This synthesis is complete up to the unsymmetrical acylated hydrazine. An

alternative procedure for the methyl derivative is being investigaled.
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We are confident that disubstituted tetrazenes can be made since the phthalimide
derived compound was stable, and the dianion could be generated. If we can pre-
pare the dimethyltetrazene compound, it may actually be of immediate inLerestl as
a propellent since the C/N ratio would be more favorable than for unsymmetrical

dimethyl hydrazine (it might also still be a liquid).




